Effects of cytokines on rat pancreatic islet cell monolayer cultures: distinction between functional and cytotoxic effects on islet beta-cells.
Polypeptide products of mononuclear cells of the immune system (cytokines) have been reported to be cytotoxic to the insulin-producing pancreatic islet beta-cells. The objective of this study was to distinguish between reversible effects of cytokines on insulin secretion and irreversible cytotoxic effects on the islet beta-cells. When tested as single agents or added together at very low concentrations, interleukin 1 (IL-1), tumor necrosis factor (TNF), and interferon gamma (IFN-gamma) inhibited insulin release from rat islet cell monolayer cultures during 4 day incubations; however, this secretory function improved after the cytokines were removed. In contrast, combinations of slightly higher concentrations of IL-1, TNF, and IFN-gamma produced irreversible inhibition of insulin release, as well as decreased cell insulin content and proportional increase in cell lysis, measured as release of 51Cr from labeled islet cell cultures. These findings suggest that cytokine products of T lymphocytes (IFN-gamma) and macrophage/monocytic cells (IL-1, TNF) infiltrating pancreatic islets in "autoimmune" diabetes may interact synergistically to produce functional inhibition or lethal cytocidal effects on islet beta-cells, possibly accounting for reversible and irreversible stages of insulin-dependent diabetes.